Repeated maternal separation: differences in cocaine-induced behavioral sensitization in adult male and female mice.
Repeated maternal separations profoundly alter the adult stress response, the development of the hypothalamic-pituitary-adrenal axis, and prominently, the GABAergic and monoaminergic systems. These neural changes are postulated to influence the vulnerability to drugs of abuse implicating glucocortocoids in the behavioral responses to psychomotor stimulants. To investigate whether repeated brief maternal separation stress increases behavioral sensitization to cocaine in adult male and female mice, and to assess any concurrent changes in hippocampal glucocorticoid receptors and accumbal dopamine transporters. Half of the litters were separated from the nest for 1 h/day from post-natal days 1 to 13. Starting on post-natal day 50, all mice were injected with either cocaine (10.0 mg/kg) or saline for 10 consecutive days. Locomotor activity was assessed in an open field on days 50, 54 and 59 via a tracking system. Approximately 10 and 40 days later, all mice were challenged with 7.5 mg/kg cocaine. Repeated maternal separation increased the hyperlocomotor response to 10.0 mg/kg cocaine regardless of gender. During expression tests (days 69/71, 99), male, but not female, mice with a history of maternal separation exhibited significant sensitized hyperactivity in response to cocaine. Male mice that were maternally separated and had no history of cocaine sensitization, demonstrated cross-sensitization to 7.5 mg/kg cocaine. Immunohistochemical analysis revealed that the hippocampal CA1 glucocorticoid receptor and nucleus accumbens dopamine transporter proteins were expressed more in females than in males, regardless of maternal separation experience. Repeated maternal separation is a stressor that can induce heightened sensitivity to low doses of cocaine, as expressed by hyperactivity. Furthermore, sex differences in glucocorticoid receptor and dopamine transporter expression may be responsible for the sexual dimorphic expression of behavioral sensitization to cocaine.